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(54) METHOD FOR LASER BEAM PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for laser 
beam processing which can precisely cut an object to be 
processed even when the object has various kinds of lamination 
structure. 

SOLUTION: The method includes a process in which an 
expandable tape 23 is fitted on the back 21 of a plate-shaped 
wafer 1a including a substrate 15, the surface 3 of the wafer 1a 
is made a laser beam-incident surface and irradiated with, laser 
beams L with the focus P focused on the inside of the 
substrate 15 to form a melting treatment area 13 by multi- 
photon absorption, a cutting start area 8 is formed inside by a 
prescribed distance from the laser beam-incident surface along 
the cutting^scheduled line 5 of the wafer 1a by the area 13, and 
the wafer 1a is cut into a plurality of parts from the starting 
point of the area 8 to keep a distance from each other by 
expanding the tape 23. 
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<o*snAsira4<»jft * *ir tys o m&<D pzmzmm 

t^CD•e. ^SrSflffll^^ir^So »3 ■ i y. .V ..; . 
[0037] ( 3 ) akK«lgt^B8r*Kfb««a)i|^- a 

^(CfcltSm^S^I X 1 08 (V^cm?i) 
O/^UXlgtfl n s WT0)S ft t* U-7tf *f l»t So 

jg d £ i± S <t . ^3t^qft4Xlc £ S X *;;U^-*<8Sx 



fot. 0fl;L(4 1 x 1 012 (w/cm2) -c&So /<;uxiH 
140^41 n sJaTA<#£L<. 1psljlT^b!:» 
£Ll^o 

[oo3 8] &ft*wmz&<>)m&£Hz&mm 

»tLt(1)-(3) <0m£&mWl.tztf* 

10 y-B/J>$^*T% Lfr***ft Cfc 
A<pT^|c*S. 0 
[0 0 3 9] •> 'J =1 >fc -V^V KfS 

(flMRHB) *(110)I <*2«BHB) (r»ofc 

a A s &^W£«8ttI?«ig<0l H -V*{b««l*»(*A> 
££:S*fficBig£f4. (110) Slc^of-^fafrttR 

(AI203) ^^A^a^0)^^«lig^t-S«tSCD 
20 «^(4* (0 00 1) ® (CB) ,S±itLt-(1 12. 
0) m (A®) i£lM4 (1 10 0) ® (M« IC^ofc 

[0 0 4 0] LTm(4Rffi#<a^x/\£ 

^s^i>u=i>gfticfcits (i i i) miz 
fe^ttfo) ..*tM*«Kfijft««*»j«-r^#*iRiic 
iss-r ■«*nr=»o-r-»> x/\fc* u ^ 3 

30 ofcfflRejSfl«$S^MoiE5trc^x/v|r^/at-rSc 

^3&<pT^(^^So 
[O O 4.1] XIZ % ±ft^tzL>-VtoT.j57£lZ&m£tl 
SU— WfflXgMfco^T. -HI 4:*#JHLTKWr 
So H 1-414 U— If ftixftui O OCD^BS«tfiES-efc 

So- . 

[O O 4 2] U— ymiSSIH O O (4. U-if^tL^^ 
S Lf — 9 s 5t3S U— +f 5t L <7) tfl^D ^/ OUX 

^^sfflrsfc^icu-if^an o 1 $«»tsv- 

if*S®ffllgP1 02t, l>— tf*L<DJ5««fig^LAN 
40. 1f3tL(D5fefflCDfSl#S 9 0° gfe^S J:3l2B5a* 

tlfc^^P>f'^57-103i:, y-f^n-f^S 
^-1 0 3T*J5^^+tfcU-if3feL^^*-rS^*fflU 
>X1 0 5£. $3tfflU>Xl 0 5-C^$4xfcU--»f. 
*L7b<^^tLS*ax»^l^«M$*iS®M^1 0 
7t v ,ta& 1 o 7 *xtt^ir»«i*:i±sfrtoa)xtt 

Xf-v1 0 9<t. Sl^1 0 7 £ Xtt^foHZllEX-rS 
Y|ft^^|c^SfiSi±Str^<DYtaXir-t;i 1 Ti:,;! 
1^1.07 ^ xfflRi; Y$fi^(fi]fcitX^S zl6^fS]|cfe 
i[l*1*Sfc^a)Z$4X^— v 1jt 3 ir, Ztlb 3 0(DX 
50- t— 1 0 9, 111. 1 1.'3.<D8lSaatSXf- 
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strain 1.1 s 

[0 0 4 3]' C(DMjSPa)X (Y) W5fa<D»9hit* 
flDXfct^fegl £X (Y) |Xf-v1 0 9 (111) \Z 

fcSb.cfcoT, Z«lXf-v1 1 3£Z»;fc|n)|C»»|£ 
C t ^.cfe y v lOItt.M 1 <D rtSPfc U-^3fe b(Di 

tax i±lc«gas*<S{fb^xu>^cfc5^ii^ 10 

[0 0 4 4] O 1 fiAVUXU— <f3t£*£ 

t^;Nd : Y.A^G U^if-Cfc^o U—^3fc3S 1 O 1 IZfS 
l^d tri<-e££>Tt-«f <h Lt v dOMft, Nd: YVO 
4 U— tf. N d : Y L F U— tf«tf>^ £ Is**? 7 47 is— 

*ftf&& 6 f *26J6^ffi-ei4. , InxttMfe i cD/raxd/ 
[0 0 4 5] b^JfliM ro QliSbi:, 1 20. 

o 7 fs^«*.#ifcinx»*» T*^Hg*iii= * yjBw-r- 

O t?4 v<7 ? 1 O 3&«*3!£ftb>Xl 0,5 .fc»C 
^±(C^M^tlfcpI«5tffl(7)e-A^^«J 19 
t$M5o 1 9£JS5teffiU>Xl 

0 5 <t<7)Kfc-$r-r ^7 P-< 3.^'— 1 0 3 A<Ki?*L : t 
l\5o f-AX^'j^^l 1 9 14. ^3fcfg<Bs&¥#£ 

ft«i<D[S]S£ 9 0° <Eie4«fe5lCiB«S+trLA4 0 :.«» 
fflftS 1 1 7^ Lfc PlS5feSI(i e- AX ^ U ^ 30 

^^P<7^S7-10 3Sl/IMt/>^10 5,$ 
tO 0 4 6]> U— +f*DX^S 1 0 O (4* 6f=*> ; lf— AX 

?U 1 i 9L.-y^p-r 5^— i : q a&tfl£%- 

1 Stf *S« Ur>X i : 2 3 £<g* 4' 0 Jt&m^ i 2 ,1, £ L 
-&I4« it (4 C.C D * > ^ fe £ 0 « 8Jt ^ 5£ ^ << > 5 « £ 

X 1 0 5 V ^<^P< 7^ 5,7-1.0 3;rlf-AX?'J. 

1, ?-*at»u 1 2;3-eJ8«**lt». 

•W1 2 1 -C««*tL. S«f-^^^^VM. - 5 «. 
[ O 0 4 7 ] U-Uf jtaXSSH 1 0 O (4£ 6jC{.;.a«*T- 
1: 2 *^fc««^--S?/)<A* ^^SAt- 

«Aai«, t 2 5 : <h v .U-^ ttxSIS 1 q 0[±f*£Sq»*> 

^ftM^ffl 4*2-.7£\ ^^4? 1.2 9 fc*«*.v6>. »« 



-r— ^ LTXf-vlijM 1 1 5 A<z$£fex^— :> 
1 1 3«MMMPT*^£f-*y* ^«ft<n^*<tax 
##*1<Dg®3!c^?<*:5l::-fSo £oT. 
*«BSffl1 2 5(4^— h^^-^XZL-^ LT&Eg 

mz Lx&m 3 o)tt*M«(DnBit7-« * >n«f ^ 0 

^X^mmm^tS^tl. 1 2 9(C^P,tL^ e 

iCcfct^ ^E-^ 1 2 9lcte^:iij^}b<a^^tt^o 
[0048] 1 2 7 ICtt. 1 

1 5ftt&0>^— ^ 12 5^&0)IBIft 

02. g^ffl^isi 1 iiblts*t— &fflm& 

1 1 5&%mT&z:£iz&ij % u— ^ign ooi 

<*^«®-r^ 0 *oT..£tt*MMsi 2 7(4=i>ezL- 

[0 0 4 9] ^IC. ±i$Lfcl/- tfADX^Ml OO^ffl 
L>fc. *lllfS^lc^^U-tF^X^|z^lNr§i^^ 
*c 01 5(4. •*S8Jfi»»(rff*u— tFADX^lrfclf 

fc. 11 6(4. -Hi 5lr^S*Lfc5x/vi aCO^F®^ 
fe^) 0 *fr. @1 7(4. i1 6fr^*tlfc^x/\1 a (0 

vi -vi KBB.& tfvi 1 — vi 1 K.ffi'*«-ras*B-e»*. . 

[0 0 5 O] S 1 1 7 £&mTZ>£. Ox/M a 

(4. V»«-Cfty»R»«*fiL-CL^4. B1 6$#i 

^r^^. ^x/m a<oa®3(c(4$s«(c35E^-r-5asc0 

(4. Ox/\1 aS*»CD.9 t *y^tt9»lc-«lR-r*.fc*!)l= 
-0)«B?^^-r->5l4,.« 
^.(4^x/M a(D^ga®lc^oTiS^^4x^^ 
[005 1] ^itz* ^x/\ 1 a (4. t'Jx^f-^a.^ 
(iUT roFj <tL^'5) 1 9^LtL^-.* 

**»tt-Ctt. ofi 9tt*«l=3E«1:*«Br*S5^-. 
> 5 0) 5 A± Vff * <t LXifi£ 

£*t-Cl^ 0 OF1 9(4. ^x/\1 a*«Bf*«5-fe> 
5 lc?ao -c^OKt ^^(^ v ^0©T^|fi] «U|ciNMT * e 

[005 2] &tz* |17$#It5^ «)i/M a 
(4. (S i ) A\bftSS6l 5«t. Sffil 5<D* 

®6±^ag*+ifcS^a54^t»^T^^ 0 «HSP4 . 

(4. $ggtt«J^ (s i 02) ab^ & «r « IB Mte«MR-.l 7 a 

St/1 7 b. ^l/IC^S (W) ^&ft«ff-10).BflUI-J:. 

9 a atffg 2 (Diaigg i9bst LtWo mwm»m 

1 7 a(4S45l S^^^eilCffig^tLTfcy. IS6,i 

m 1 1 9 a 6<aB**ltt^c S T : 0)B«H r, 

9 aStfSffii 5(4. BBBBJI-i 7 a .?llf^5, 

\Z&l+P,1xtzZf^?2 OallcfcotSLMCiaWI^. 
^^Xt^c JfPalf&Siif 1 7 bMMIftllJII 7 !. : aW 

ffia>Ettfl-i 9 a±iz«Bs*irfcy. mppI^^i 
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7 b 1 <n&mm i 9 a izKit? zmmzm 

b&i/m-KOEfgJH 9 a i*. BmiutBi 7*znm 

ttizmmzttxi^o 

[0 0 5 3] BFi3$&3iJi 1 7 b±X'&iTm2<Dm&m 

<ttfr. Slg^^^ a ^B^Sg^S T 7 aXtf 1 7 b rf>< 
»S7^>5^14ot I* 5 „ ^ >T > 

5 ir felATI*. ^FolffiMM 1 7 b CO^S CT £:fc>*>\ ^ 
x/\1 a-fl)a®3) '^i^fltfeoTtv^o' 
[ 0 0 5 4 ] fi 1- 8 AtfB r -9-li; **18»lllt««'b 
— tP/ffl X^^ift ^ -T *fc tf)'<0 3? P — # V — h fe * o 
*fc. -02 O>-02 2'fi^l^tfS^ 
#>co^x/\i a(7)Br®^-efc«o; " 

[00 55 ] 01 8 £#88-T 5 £ . ^ x/N 1 a CO 

— *a> wv $> 3 3@ 2 i f r# 5§tt<o ? * vuii ^ * 

XrtU 3 (S-*\ -02 0) ' 0 ^ X# 

^/O K^r-y 2 3 (i. ^^(^f^ld -cg-y ft^Wft^ 
6*9-. ffe(0Xgl::fcl,*T; ^T>M a ^^^tt-fZ^ 

Lttt, iiD^fCcfc y # l/^^MI: 4> 011 3§* ft 

[0 0 5 6] gcl^r. ^x/V 1 aOSfi 15 (DP^mzJ 

(S 3"; 121 (a) RXf Cb ) 0 < V lCTV 02 1 
( b ) fi. 0-2 1 (a) fC^ftS^ x/\ 1 a COVIN - 

vii i utis £ ^-r era 0 -t? & c -r&t?** v ox/\ 1 a 1 co 
^ p ^u-i^fc Lustra - 1 (Oct y * r s co ^ 

mMS«ifi>S4t; ' ^x /M a" -frtillfrr « : -HtO>'«HfHB" 
to d 5 i>V0£-e v'Bl r 9 f±/ ® 1 4(Z^ttfc^~ 

£ s^a 3? □ ^ — > tf&i o f «£\ * 

0 0SBfi-*1 0* 7 fr ; :-tf»3* ^tffl'U o 5 £ *f 

x/vf a co^S^v^ASt^ti^o- - • ,; 

[ 0 0 5 8] 01 4 MS 1 ^-^ #if S^rV 1 *^^ 

IS T 5\ SfeltttSJl 1^7 'a »tf r7^to**«4R»tt* A 

S-^t^^S«'i 5V Hra»«S'V 7 a Rlf r*r tiiztt 
tfiu-¥*Si : b-i $S£f ^ (s i'o' iVo' : - :: 

[ 0 0 5 ; 9 ] "ttfvx; S« f 5 ^«lai6»H r 7 ; a ! Stf 



1 aC0Ztt^fS]C0^ifiS^*a-r^ (S103) e Ctl 

COS® 3 lc<i®-r « U — *f$t L Omtttti P £ «^ t Lf- 
Ox/\1 aCOZ$ft^|S](0^i()aT*fe^c ccof¥S&Sli± 
<*$0ffll8P1 2 7|CA^^tL^» 0 

[0 0 6 O] ^x/M aJU-fjQlggl 0 OCOSt® 
At 07HOx/N 1 aCOa® 3 ^Mfflb>Xl 05i 
fc»«lt'«J:3«iri. fit, Mffl*«T17^. 
10 bBI^M^«Or/M a(D$®3ji^5 

(S 1 0 5) o fig^^ttfc^x/M aC0^S3^g«ig 

^121 c=cfcy**t"4. mmm*i 2 1 icty-itus 

♦LfcBA^-^ttliB^— *4BB«1 2 5lc^t,tL^ 0 
CcOtHfti?— ^ICS^L^-CISIS^ ^fflSffll 2 5l±. 

ffi^ffl5fei|1 1 7COoI^3feCOm^*<Ox/\1 a COH (5 3 

icfiMt* 4J:o^^iS^-^£>1IKT4 (S10 7) . 

[006 1] Z(0^^7 ; -^(iX7 L — 1 5iZ 

j£t>tiZ>o ^f-vWSi 1 5li. 3(0ji^^-^£ 
ii:LTZttXf-v1 1 3*2tt*|Rj(0»«i*1±S 

20 (s 1 0 9) o iitifccfcy i i-7tf)waft 

C0^^*<^x/\1 a.0M3'|:'ttIt« o «L»T 
&*:W&T-$lt3:ftMffl&l 2 7 ?^Lt^-^ 1 2 

9fCi£io*U ZHlZcfcy^E-^ 1 2 9IC«Bf^S^-f > 

[0 0 6 2] ^ftMffiiaJI 2 7 |C|£^£>X^ »v 1 O 
3 T?&5£ ^? tlfclllf- ^ *< A * * tLT fc y . C (0^ 

30 is&m& 1 1 SliZCO^ifia^r-^ltS^tx-C. U— tF 
L <Dmic& P COfiiM^O i/M aflj$i3^ £i£ 

»rt«fcft*«k ; 5«t % J z«Xf-vi l 3f=*y>x/\ 

1 a £ iZN^ACS|jft« (S 1 1 1 ) o 
[0063]S|t^r. U— tf3t31 1 O 1 A>t>U~ if pfe L 

T^p U— »f5feLC0^3t^PI**«1 B-dD'AfffCttBL 
TL>4<0-e. '*IBfflS«« 1 3 liSffi 1 5 <DP*mz<Dfr 
»rt**i4o ^1>T. ^^^^^>r>5lc^-5*5l=x 

IfiX-r— V 1 0 '9«Y«Xf^5f 1 1 1 

> 5 -fc»o-CBIt Lr5#M«BB«* 1 3 C 
^ ic ^ y . «Kf£7 > 5 fz^a «DKBjB«« 8 £ S 
1fi1 5C0rtai^^-r4 (S 1 1 3) o 

[0 0 6 4] u0Xf7?si 1 3f=:feL^rii. 02 1 
( b )^»&K«£.3 «KfBdT«M 8 f v Sfi t 5 
(OJ5*^^lcfeMt5«S?e^«8co+^<S« 1"5C0 
S*ffi]<7)+iC? 1-6 cfc y t s@ 2 1 ffidf:i{4g-r-& *'3fc» 

* ; y«B2"i5BfzB^r»«-r-i-; t<ot*. «i 
50' Bf«jS«« 8 A<S«1 5(0**01 6£^fc<fc51t:«]Srjg 
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Xlt. S«1 5<DJ?££1 0 0/lm-£Lfc»** SJBt^ 
j5SIisS8 0)4"D££®2 1 frz>mitl£4 O ^m*ig. SO 
ffiSAflEK 8 <Dt&£m*l£4 O mggtf^ t £ t^o 
[0 0 6 5] HtfHl 8£#BrT5£. Ox/M a<Dg 

fl^8lr;9^TOx/M a ^Jg&O^^ttSB^ 4fc 
W^(S5, 122) .-.TO**', x+X/OK^r 

Itil^HlftlLT. «BRfiiS«i«8*fijSi : L.T*i/M 10 

»<*> * 2 4.a)MicmRt 2 & « & it * . . z a> t 

£mfcftJfP B lii««1 7 a&OM 7 b*H*l2«B?S*v 
[OO66] JSl»±K«LfcJs3ir.H**Ji»«lfC«*U 

— tFtox^sfe-ei*. -&X/V1 a36<#-r-«a*i- 5-<DftfP 

i^v 1 5 stuc cfc u'»A«'tt«ac-iM« 7. 

> 5 ir»ofc«KjBiS«* 8 ^Ci:^ #ft 0 * 

ft c-fctt-ees. ctLi^ct w; «gKejA«« a tctekt 

miWi/M atfgtSI 5_h 

[0 0 6 7 ] *fc % **lfi»«ICff 4;U-1flnX^aiZ- 

8:0)*iB*<a«1 5<D*/t>1 6^y.**ffi2 

X % 8 *<9x/.\f a.0)XS2:l\«fCfl«fe 

*V.«0i 2: f:l3«tSa&fcX«gX/{:/ K*-*^ 2 3 
51 S-l* * c £ ic * ft ? | HUE * £ sr AMD dfi« 8 != » 

L-e* u»jai=fffti-r* ^ t^t^.^o ftotv * y >h 

*«:*^Js9«flEft<»Sll5 : *«Mr«C-fc3W^* 40 
ft 0 *fc. CCDt^. «HfijSjS««8}b^fi1-5<D+t> 
1 ■ 6**t?*3l=«K«jfll«l«8.*»rtUrt>«; C1*L 

ic cfc o x . v* xAtioiiait cfe y fits * < «w.-r 

ft£.fe«T?.#fta. 1, •:: S... '• . , • • ' 

'lo o-6-iB?]/*fe.":*siJfi«»rs«« u«7r--tfS*p-x*ac= 

fctvCMu*«S>x/\ 1 a A< %; Sffi 3:ffl3b>&^T.WWf^S^ 
< > 5 fcfifcft«ji»4'£Sffi r: 5 a-SBB eiic^ut 

fc*T?«fia<HoTHB^^ 50 



4^*Tftli#lCfct>Tt. CC0aggiJ4*S«1 5t 

<t * 1= m s a < m o r «o k -r ft - £ -e £ ft .• 
[0 0 6 9] *tz. *S8«S»fflir««u— ^inxsafc 

fcl>TIi. a^SP4(7)«J»r^^^-f >5<hS<fft^*< 

*w»f-rft(Sfc^mi4cD«]>t^A^i:^^a)T% 

ft Z <h (c J: ft «ftn«tt7 a *KutT ft C £ £ ft o 
[O0 7 0] 12 3 (a) - (c) it. *SSJfi^ffil^«fc. 

ft U— if AX^jS0E)M 1 US 3 <D&mm& 

KWrftfctfxDBfffiH-Cftfto chbCtMtfli, £ 

151 5(DJl££200/im ( Ji^(D|ISS^®TM* 1 0 0 
|im) £J?<^^oTt^fto Ifi2 3 (a) 

mi0)^ff^T?(i. «0KjBjA««8«.;S4EEr-5a) 
l5*^IR|(Cfcl^r«JBfJedffl«8(D+'^>^*«,1 5 0)* 

iCM 6 «fcy HBlcttfi*rftcfc5fc. fio. «K 

8 A<Sffi 1 5 (7)4"t> 1 6 £#4?ftl'\«*: ? 
LT^fto ftfc\ C<D«RjBja««8(*..*BB2,1^:& 
(7) ^^A<±^ L fcHlfi^SB fc fe it ft « Brfidffi«(P^a! 

ffi«s ic5i»j£**»a(=a«in*r«ct36<-c#. ^x/\ 

1 a*«J:y/h*«:*t?«l*A<«K-r«-c:t3b<RrtB-t?;ft 

«o f:f:U ^x/M a<DftS3«r=feltft«]KlHI£^ 
*H-r*ltf. 121 (b) {Z^ktstltz mtfei&B (D £ 5\Z 
«IKejjS[fStt8 3b<Sttl 5(0 + ^1 6 *.#t?J: a l=«R 

jBja«*8*^j«-rftf$53&<j:y»*LLv- 

[007 1] ^fc. 12 3 (b) S#^-Tft^. I2Q. 

*MLtt^. fit, -^0«DRfijBfR«a-a«.St J 
1 09K»ffl(cfi(tft«DRiBjafl«8 i:Hi:fi[-«(=»*ti 
Tt^fto «fi*<0«JRjejSffl«8 b«, AJK&jM 

iiE8 b<D4»0^ifil 50*61 ef^ifilcfSM-rftcfca 

fc«fc5i^«itu«o fefc. C(7)^rcj5ttftf6^<7)^j 

HiSjALlltt-8 b<D^l-a«£ Lri*. r *<D*'tMaa£0!l* 

liM2l3^b10 0/im (*TfetP*)£fil 5<D*/C>(i 
B) a«« -fO)«*««.l<4 0Aima«i-r*4:J:^. 
[007 2] 123 (c) £»«rr«£* ?3<D 

i=fict*«Rfija««8trai:ttBi=»*L-c^*. * 

fc. tt«attKSjft«i<8.b£» ^Re^HtiSs.bco* 
*C>/)<Sffi1 5 0*61 6*ytj«ffi3«!cttB-r.ft.J:-.9 

ic. mo. «oieja(i«8 b^<sffii 5(7)+ioi 
^^i^arrB^ELrt^fto &fc\ co^fcfcMtftffi^ 



(10) 



$#182003-334812 



[0 0 7 3] v ±IBL/rm2<D^^aLt/^3<0^^T* 
f*. S*51 5 CDS® 2 1 fi^ilofr«]»Tfi^«lige8 a |C 

-C* ^x/M a S J: y /|^ft*tW»rt^ i:^^-6 
t ktizi O x/n i a 3 flSS cfc <<«IBfr 
« :-Z £ -fiftldi. 'J>« < 1 -o r (DV}Eim& 

W«0>4>iO^StK i-54D*i& 1 6 £ y t»*B 2 i-Mfctt 

auri^ntf. Ox/\ 1 a y^tf^ttK-r^c 

£ £ S o ^ g*£ 1 5 <Z) + to T 6 **tf« K ig£ 
( b ) - tc^ L fc*5 1= i:<H«T?«-o T^jckl^ L\ 02 
[00 7 4] 02 4 (a) (*. *SIJS^«tf=^U— ^ 

4 a«xMH-e K«? s tf><ae?r® 0 -e & 

So '^fcv 0 2 4j ( b ) l±; : B 2:4V( a ) l^ tS tttzO 
x/M a<D:IV.-lVKBB**i*-Bfa5H'eft« l o 

±au ^«»»n £ro)«aa: ^MAim- 13 («ok. 
SjS«# so '^&iri 1 rca-^ftH 1 s £ g« 1 5 

K«***T-t^jflrC**.- 81*. 02 4 

( b 0' fry* * 5 l£«9KiB-ja««t-8 f::;G^ Tg^ L 
T«±-*1fc'C«AC.vU ^Kfi^«»8lc^oTKr«« 

*Lfc X > K-T-^ ^2 3 »■* It 3 - <t 1= cfc 3 3 ( 
B'JEA-lt'J: y «S 1 8 tfO i>Vta^$® 3 lriR3*> o T 

[0 0 7 5] -02 5 (a) |*J ^*HJ£^S(Ccfc U— 

Sb *'fc, 0 2 5 : (b) It. 0 2 5. (aM^Stlfc^ 
x/M 'b'<DX.-XBfffi**-r»ffiH--e**« :**»«T? 

x/Vlrb'tt. ±aLf^i>vi":at[i*ftyv nS*| 
#*vS ««Sfr5c5 £fflt*.Tlv£o ^LT V ^x/n 1 b 
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